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10 Field of the Invention 

The present invention is in the area of electronic devices and pertains more 
particularly to methods and apparatus for programming electronic devices. 

15 

Background of the Invention 



Modern electronic devices such as thermostats, cellular telephones, and 
20 lawn sprinklers, among many other such devices are typically programmed 
through an interface of programming inputs, including variously pushbuttons, 
dials, and one or more displays located on the electronic device itself. This 
interface of programming inputs on the electronic device and the necessary 
apparatus between the inputs and an on-board memory storing an operating 
25 program is quite expensive. By some estimates the interface can approximate up 
to 2/3 of the manufacturing costs. Besides being quite expensive these interface 
systems are confusing and ineffective, and difficult for a user to operate properly. 

Part of the problem is lack of space. A design engineer cannot design a 
device to accommodate a sufficiently intuitive interface because the device would 
30 become too large and cumbersome. Instead, design engineers attempt to make 
their electronic devices as small and elegant and therefore as inexpensive as 
possible. Consequently, design engineers have a small area on the device to work 
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with: they must make their programmable devices operational with as minimal an 
interface as possible. This means that many of the inputs are consequently multi- 
functional Hence, many inputs must represent two or more completely different 
functions or commands. Therefore, when a device must be programmed with an 
5 interface of multi-functional inputs, users can become frustrated by endlessly 
attempting to make basic programming commands. 

What is clearly needed is a method of divorcing the interface systems from 
the electronic device itself and replacing the interface system with a more 
comprehensive and user- friendly alternative. By utilizing an alternative method, 
10 separate from the programmable device, a manufacturer can conceivably make 
devices much more powerful by offering consumers a more variegated array of 
commands and options. Such advantages can make them more competitive in the 
marketplace as well. And more commands and more options means more power 
and more satisfaction for both the manufacturer and the consumer. 

15 

Summary of the Invention 

20 In an embodiment of the present invention a system for programming a 

programmable device having an interface for a portable memory medium is 
provided, comprising an interactive interface executable on a stand-alone 
computer appliance for creating a program for the programmable device, a 
portable memory medium, and a downloading mechanism for transferring the 

25 created program to the portable memory medium. 

In one embodiment the portable memory medium is a magnetic strip card, 
and the downloading mechanism is a magnetic strip writer connected to the 
computer appliance. In another embodiment the portable memory medium is a 
thumb drive having a USB male connector. In many embodiments the computer 

30 appliance is a personal computer (PC). The PC may be connected to the Internet 
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network, and the interactive interface may be provided by a Web site in the 
Internet network. 

In some embodiments the interactive interface is read by the PC from a 
portable memory medium provided with the programmable device. In some 
5 embodiments the portable memory medium is a compact disk read-only medium 
(CD-ROM). 

In some embodiments the system may comprise a programmable device 
having an interface for the portable memory medium. In some cases the portable 

10 memory medium may be a magnetic strip card, and the interface may be a 

magnetic strip card writer. In other embodiments the portable memory medium 
may be a thumb drive and the interface may be a female USB port for receiving 
the male USB connector of the thumb drive. 

In another aspect of the invention a programmable device is provided, 

15 wherein the entire programming interface comprises a port for receiving a 

portable memory device, and logic for reading a program from a portable memory 
device engaged at the port and for transferring that program to an internal 
memory for execution. 

In some embodiments the device is one of a lawn sprinkler controller, a 

20 VCR, a thermostat, or a cellular telephone. In some embodiments the port for 
receiving is a female USB port for receiving a male USB connector of a thumb 
drive. Also in some embodiments the port for receiving is a magnetic strip reader 
for reading a program from a magnetic strip card. 

In yet another aspect of the invention a method for programming a 

25 programmable device is provided, comprising acts of (a) providing a sole 
programming interface for the device as a port for reading a portable memory 
medium and logic for transferring a program from the medium to an internal 
memory of the device; (b) providing an interactive interface for creating a 
program for the programmable device, the interactive interface executable on a 
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display of a computer appliance having a downloading mechanism for recording a 
program created on the portable memory medium; and (c) using the portable 
medium for transferring the program created to the programmable device. 
In still another aspect of the invention a system for programming a 
5 programmable device having an interface for receiving a program is provided, 
comprising an interactive interface executable on a stand-alone computer 
appliance for creating a program for the programmable device, and a transmitter 
for transmitting the program to the programmable device. 

In one embodiment the transmitter is an infra-red transmitter and the 

10 interface at the programmable device is an infra-red reader. In yet another 

embodiment the transmitter is a magnetic loop transmitter and the interface at the 
programmable device is a magnetic loop receiver. In still another embodiment 
the transmitter is a radio frequency (RF) transmitter and the interface at the 
programmable device is an RF receiver. 

15 In various embodiments of the present invention taught in enabling detail 

below, for the first time a system is provided wherein programmable devices may 
be designed and built without a complicated user interface for adding a functional 
program, and more useful programs may be created than have been possible in the 
state of the art at the time of filing the present application. 

20 

Brief Description of the Drawing Figures 

Fig. 1 is a block diagram of an apparatus according to an embodiment of 
25 the present invention. 

Fig. 2 illustrates an interactive interface useful in programming according 
to an embodiment of the present invention. 

Fig. 3 illustrates another interactive interface useful in programming 
according to an embodiment of the present invention. 
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Fig. 4 illustrates yet another interactive interface useful in another 
embodiment of the present invention. 

5 Description of Preferred Embodiments 

According to a preferred embodiment of the present invention, a unique 
apparatus and method including software and a data transfer system is used to 
enable end-users to program VCR's, DVD's, sprinkler systems, security systems, 

10 thermostats, and other programmable devices using a user- friendly interface 
system through means of a personal computer. The method and apparatus of the 
present invention is described in enabling detail below. 

Fig. 1 is an illustration of a system according to a preferred embodiment of 
the present invention. In this example, device 101 is the electronic device to be 

15 programmed, which may be any electronic device that requires user programming 
to be useful, such as a lawn sprinkler controller, a VCR player, a cellular 
telephone, and the like. Device 101 has a port 102 for accepting data and 
commands constituting a program to guide the device in performing its functions, 
which program, once transmitted to and accepted by the device, is caused to 

20 reside in a digital on-board memory 1 12 of the device. The term program is used 
somewhat broadly in this regard, and should be taken to mean any digital 
information that needs to be entered to the programmable device to aid the device 
in performing its intended functions. 

Programmable devices, such as sprinkler controllers and the like, as 

25 mentioned above, typically have an on-board memory such as memory 1 12, and 
at least a microprocessor 1 16 to execute logic, such as programs to cause the 
device to execute its functions once programs. Port 102, memory 1 12 and 
microprocessor 1 16 in this embodiment all communicate on an internal bus 1 17, 
which may be, for example, a parallel bus. In this embodiment device 101 is also 
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enabled with logic 118, executable on processor 1 16, for handling incoming 
programming data. 

The overall system in an embodiment also includes a computer 103 used 
for initial preparation of the program for the programmable device. In this 

5 particular embodiment computer 103 accesses an Internet server (Web site) 104 in 
the Internet network 105 for a programming system to aid in creating a program 
for device 101. Server 104 is connected to a data repository 109 which may be a 
separate database accessible by the Website or a part of the website. Data 
repository 109 stores programs and data useful for a user of computer 103 to 

10 program device 101 . It is not specifically required that a computer 103 be used to 
access the Internet. In alternative embodiments, a television set or other 
computerized appliance may be equally expedient for accessing the Internet and 
performing the programming function for device 101. 

In the embodiment illustrated by Fig. 1 server 104 executes software 106 

15 providing an interactive interface 107 on a video display of computer 103, 

whereby the user may input information and make selections to create a program 
for device 101. In a preferred embodiment device 101 is provided by a 
manufacturer and sold perhaps through a third-party reseller. Instructions 
accompany the device for a user to access server 104, operated by or on behalf of 

20 the manufacturer of device 101 and the reseller of the device. Further examples 
of user interfaces and programming of a separate device 101 through computer 
103 (or similar appliance) are provided below in this specification. 

After complete instructions have been entered through user interface 107, 
creating data and commands for a program useful by device 101, it is needed to 

25 transfer the program to device 101 . There are a relatively wide choice of ways in 
different embodiments of the invention to accomplish the data transfer. For 
example, in one embodiment, once a program is created on computer 103 for 
device 101 the program maybe downloaded through an optional magnetic strip 
writer 1 10, which may connect to computer 103 by a USB port, a standard serial 
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port, or in some other way. In this particular embodiment port 102 is a magnetic 
strip reader, and to transfer a prepared program from computer 103 to device 101, 
the user swipes magnetic strip card 1 1 1 through writer 1 10, and then through 
reader 102. Reader 102 with the aid of logic 118 executing on processor 1 16 of 
5 device 101 stores the program in on-board memory 112 in device 101. Logic 118 
enables port 102 to recognize incoming data, and processes and stores the 
program in an appropriate manner, so the program is enabled to serve in 
subsequent operation of device 101. 

In an alternative embodiment the mechanism for program transfer is a 

10 thumb drive 113 which is plugged into a USB port of computer 103, allowing the 
user to transfer the prepared program to thumb drive 113. In this case port 102 is 
a USB port, and the user simply plugs thumb drive 113 into USB port 102, which 
engagement is recognized by logic 118, which causes the prepared program to 
load appropriately into memory 112. 

15 In other embodiments other data transfer mechanisms may be used. For 

example, element 1 10 may be an infra-red transmitter connected to computer 103 
rather than a magnetic strip writer, in which case port 102 will be an infra-red 
receiver port, and there may be a code sequence to signal to logic 118 that 
following code in infrared transmission is a program to be loaded. In another 

20 embodiment RF transmission may be used, in which case element 1 10 is an RF 
transmitter, and logic 118 will recognize appropriate code to load a program being 
transmitted. In yet another embodiment a magnetic loop driver may be provided 
in place of writer 1 10, which is a relatively simple device which transmits data as 
variations in a magnetic field, in which case port 102 will be a magnetic loop 

25 reader. This magnetic loop technology is essentially the same as is used for 
wireless pointer devices and keyboards, for example. 

With respect to the thumbdrive embodiment, where the thumb drive is 
represented by element 113 of Fig. 1, it is known to the inventor that the amount 
of memory necessary to program an electronic device is relatively small. It will 
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not be necessary for a thumbdrive 201 to have in most cases more than 50 
Kilobytes of memory. Thumbdrives as known in the art typically, however, have 
256 megabytes or more of memory. However, the amount of memory of a 
thumbdrive 201 is not a specific limitation in the invention. The amount of 
5 memory necessary for the thumbdrive 201 will largely be dictated by economic 
factors rather than meeting a minimum memory threshold. 

In another embodiment of the present invention, computer 103 has a CD- 
ROM drive 1 14, and a compact disk (CD) 1 15 is provided with the programmable 
device upon purchase. In this case CD 1 15 provides the interactive user interface 

10 107 and all necessary software for a user to interact and do the necessary 

programming on the PC. In this embodiment, instead of using computer 103 to 
access a program on a website 104 on the Internet, a CD-ROM drive 1 14 and 
accompanying CD 1 15 are used in lieu of the website 104. CD 1 15 contains the 
program interface 105 through which the user may program the device. The 

15 operational details of how to develop a program interface 105 by which to 

program the electronic device is within the ordinary skill of an artisan in the art. 
Again, there is no general limitation that computer 103 be used to access only the 
Internet or a CD 402. The computer 103 may be used to access another 
alternative medium, as well. 

20 In addition, CD 115 may come with installation instructions. Once the 

user accesses interface 107, the program may tell user how to mount or install the 
electronic device, what size batteries are required for the electronic device, 
warranties, and other boilerplate provisions. The instructions may also give a 
telephone number to contact a customer support hotline for the product. In 

25 addition, interface 107 may also refer user to a website. For instance, "For more 
details on how to program sprinkler system please visit our website at www.grass- 
genie.com". 

Fig. 2 illustrates at least in part an exemplary user interface 107 for use in 
programming a control device 101 in the case that the control device is a lawn 
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sprinkler. In this example interface 107 displays a diagram 201 allowing a user to 
set time and day for watering. Row 202 of the diagram lists the days of the week, 
and column 203 indicates time-of-day in thirty minute increments. Times are 
indicated from midnight to 5:00 AM, but typically the entire twenty- four hours 
5 may be indicated. Therefore each intersection block 204 represents a 30 minute 
increment on a particular day. 

In this example a user may activate a block 204 by moving cursor 205 to 
the block and selecting with the left mouse button (or other pointer input). When 
a block 204 is activated, it shows in a first color, such as green. When not 

10 activated, no block is shown. This embodiment assumes that watering is to take 
place for a minimum of at least thirty minutes. If other time periods are preferred, 
there are a number of ways such granularity may be accommodated, such as by a 
different diagram for, say, fifteen minute intervals or one hour intervals, or there 
might be functionality for entering a portion of an interval when a block is 

15 selected, for example. 

After the user is satisfied with the watering program, the selections may be 
saved by selecting Save button 206. Once a program is saved it may be 
transferred to a portable memory device for transfer to a programmable device, or 
transmitted by one or another of the methods described above. 

20 Fig. 3 illustrates another exemplary diagram that may be displayed on 

interface 107 showing zones for a lawn 300 to be watered. The "C" shape of 
lawn 300 in this example is selected from a menu of shapes from which the user 
may select. In addition to a variety of shapes from which a user may select to 
approximate his/her own lawn, there may also be a process for a user to draw the 

25 shape of the lawn. In this particular layout lawn 300 comprises 3 zones: A, B, 
and C (301, 302, and 303 respectively). The user may, for example, program 
watering for zone 301 to activate from 5-7:am using program interface 107. 
Likewise, he may program both zones 302 and 303 to activate from 6-8:pm. In 
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this manner considerable granularity may be provided for a user to program a 
sprinkler system. 

The skilled artisan will recognize that the interactive interface and tools 
provided for a user to program a lawn sprinkler, or any other programmable 

5 device, may vary widely from the example shown. There are many possibilities. 
Fig. 4 is another example of a website interface 107, showing an 
interactive diagram 400 in this case for programming a thermostat. Row 401 in 
this example lists the days of the week, while column 402 lists the time-of-day in 
15 minute increments. Blocks 403 may be selected to provide programming for 

10 that day and time for either heating or air conditioning. 

In addition to the above, when the user selects a block, a default 
temperature is displayed, which may be, for example, 65 degrees Fahrenheit. 
The user is enabled to edit the temperature number in the block in the came 
manner that one edits text in a word processing program, using the keyboard. 

15 Alternatively, a drop-down menu may be displayed from which the user may 
select different temperatures. 

It will be apparent to the skilled artisan that there are a number if different 
ways that temperatures may be set, and further granularity may be provided in 
time and temperature increments. 

20 It is not specifically required that the user- friendly interface in different 

embodiments of the invention be provided through a personal computer. Other 
sorts of computer appliances may be used, such as a personal digital assistant. In 
another embodiment of the invention a user may use a telephone operator or 
other service person as the interface itself. A user may simply tell the service 

25 person the instructions, and then the service person will transfer information to 
such as thumbdrive 201 or magnetic strip card 202. The service person then mails 
are otherwise delivers the portable memory to the user, and the user will then use 
this thumbdrive 201 or magnetic strip card 202 to program his electronic device. 
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An object of the present invention is to provide for programming a 
programmable device using a computer or other relatively robust appliance, and 
then to provide for easily an relatively simply transferring the program to the 
device, which may be remote from the device. A lawn sprinkler controller, for 

5 example, will not normally be installed in a user's study next to the user's 
computer. For this reason, in preferred embodiments, a transfer mechanism, 
typically a portable memory medium such as a thumb drive or a magnetic strip 
card is used, so the program can be relatively easily transferred from the computer 
to the programmable device. Further, in preferred embodiment, the transfer 

10 memory device may be a repository for the program, so the program may be 
rather easily re-entered to the programmable device if once lost. Many devices, 
for example, are battery powered, and if the batteries fail the programming may 
be lost. 

It will be apparent to the idlled artisan that there are numerous changes 
15 that may be made in embodiments described herein without departing from the 
spirit and scope of the invention. As such, the invention taught herein by specific 
examples is limited only by the scope of the claims that follow. 



